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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device that can be operated as a fully depleted element, 
corresponding to the scale down of the gate length and 
can reduce the heat built-up or substrate floating effect 
caused by Joule's heat 

SOLUTION: This semiconductor device has a substrate 
projection section 1 1 A formed on a p-type 
semiconductor substrate 1 1 and having a p-type 
semiconductor layer, a gate electrode 14 formed on the 
semiconductor layer of the projecting section 1 1 A via a 
gate insulating film 13, and second conductivity source 
regions 15 and drain regions 16 formed in the 
semiconductor layer of the projecting section 11 A, so as 
to sandwich the gate electrode 14. This semiconductor 
device also has element isolation insulating films 12, 
formed on both sides of the projecting section 11A on 
the surface of the substrate 1 1 and first conductivity 
impurity regions 17 formed in the substrate 11 under the 
element isolation insulating films 12 and projecting 
section 1 1 A. 
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t$M2 O 0 2-1 1 0 9 6 3 



wmmmomhi 

m 1 ai«s<o^ai*H^-r«,35fiffl5i: . 

MGMjBM<Z>'J>fc < i tffiffi±l=y— KI6«H$^UT 

t. 

Ml. M2 3t^#»l§»K*. 

MIBM 1 M*#«»«KT©MG#M<*M«l*9l=flSfi)t* 

4xf=M 1 MM32CDM 1 . 

MGM 2M^»«|g»ilT©iH2#S»«:««rtlclB)ai 

4xfcM 1 9MSC9M 2 =Ftt«sMtt£ £ *<§ L. 

MGM 1 M 2 *tt«jfl«ii. MEMSMT 

©MIE*M(*»«l>n?»«LTL**ct*»«i:-r*J|i 

MttMM. 

tlS#«2] MlMMS9©¥Mtt*«±lc»M**t. 
M 1 «M&!a¥«ttM€*-r 

MG3Sffiffi0>'.J>fc< £*Mffi±lcy— K*fe»K$^LT 
Mffiy— hMM&Mfc* => CMGMSffttiMMttlfti:: 

i:. 

MGMiBff£Mt;£3l=MG#W*Mtt.tl=l»a3ti*: 
M1. M2*^»«tlfeSKi:- 

MGM 1 M?#*««KT0»M£¥M1**ttl>ll::»M$ 

*vf=M 1 sasroM 1 ^mmmt . 

M IBM 2 M?#M««nT®ttfB¥Mtt*«|)i £ 
ttfcM 1 M«S<OM 2 TOCMMtt* . 
MGM 1 . M 2 M*«MM»K©'>fc < 1 1 l*-f *t*M= 
Kit€>tif=m=««>i&M4i. MGM1. M2^iKfeM« 

l»#*3] MIB3&&Ma>±ST0>fS«f::i*. MG¥ 
3M*3 «fc y =F*$8?iBJS;!><iS t^M 1 MMS2<»M 3 =F*$8jSi 
**«»M**iTl^4ci:tM«i:-r*»*Ml *fc(*M 
*M2C:£tt<D¥MtMfcK. 

[AMM4] MGY-h*«*«*<J!>fillLtlc»rt**t 

ib v-xi*si; k n- ^nmmrfit *i&mf&z&m 

MM* 1 MfeliJjT**2|::£tt<D¥«{t3ft 

So 

[13*115] Ml**&0¥M(**«±|::»Md*i.. 
M 1 -SMEW*:. 
ME*S««»«BB±l=y- KJfeSIS*^LTJKfie**tfc 
y-KM«i. 

MGMfi»a>±!B±|::»rtaFJh,. fflB35fiSPO±*lc31 



R.fcyeRMA<MlVM«a&. 

MCy- h«M€ftfc*3l=tteM&M0>J|LM{tj||*)|c 
»M**ifcM 2 WIfloy-xflUtf KU-f >«« 
<k. 

MGMfi»£ MtfJ: 5 l=MG¥Mt*SC±l=KMd4ife 
Ml. M2M?»lliUIB&. 

MIBM 1 M?#MIUtMTa>Me¥«ttKfiAf::»jft$ 
*ifcM 1 M«S!©M 1 7ttM«ttfc . 
MGM 2 M?#JBieNMT«>Me¥«<*Mfirt l=K*t3 
*ifcM 1 MMSOTS5 2 £ . 

*»M-r * c t z *$« t t 

[M**6l Ml««&a>¥*{t*fi±(=KM£ti. 

MGMfiM0>-*(Offlffi±(cy- KI&SR^fl- LTft*/S 

BfrlB3gjeW<OMIB-*<D«iJ®l=»lSl-r'S<te*<7>fl)SJ: 
l=. h«ttM£4-LTMGMia>4'-h*tt&|fn 
LTfKfilc**vfclB2(7)y- KS«t. 

MIBM 1 . M2<D9'-hMa*MfcJ:5f=MfBM&«a> 
* *tfcM 2 «UOV-XlUtf K 

mgmmm* Mt; <t 5 1= mg*« <*m«± i= m m £ *tfc 
m 1 . ftzmi-Km&mmt. 

MIBM 1 M?#*MltKT«>MG¥*ttMCl*lf::»M$ 
ftfcM 1 tlS©S 1 ^««J®i«i: . 
MGM2M^&*«ttKT0ME¥«{tttttftf=KM£ 
4xfcM 1 MMSKDM 2 

i&mr t 

HRMM7] MGMl«>y-h«aJ:MBM2a>y- 
hflHSi:lzS&-5>SlE£HlttlLT. L#l*MME©*i|ffll 

M 1 ^MS<DM 1 ^*efe^«. M2M«Sa>M2SFt(M 

mm. svm 1 mmm<nm3^m^mt)<z<omvmfs 

*4iT<t«*MMMt*"r*MS»fc. 
fHB35fiSP<0'J><f < itiS±l=y- K*6»R$^-ur 
fl2J*<5?*ifcy-h?Hii:. 

Mm=MM^4i^:M2MMS«>V— ^MMMtf KU-f > 
M«t. 

MBM&ff£Mt;J:3(=MG¥*ttM«±l=»M$tife 
11. M2m^»itJfi»Bi:. 

BfTGM 1 *?5MI«tt*Ta!>Me¥«t*S«ni=»M* 
4xfcM 1 ^MS«»M 4 7MM«M^ . 
MIBM 2 M^^MMMnTOMG^MMatf Ml=»Md 
*if=M 1 3?mii«)M 5 7MMMM t . 

[tS#E9] frGy-hM«A<-?-©ffl!lffi±|=^fig^ti 
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IB V-X«J«;&1/ K U-T >««*<flS/«;*ft**IfB£fi» 
0> E ^ A' * ;uft £ E£T £ * fS) a> ft * «fc y JS I * c <t £ 

[«#« 1 0 ] miBK 4 tf» 5 ^tttofc 

ttfcinBftiritlMM&f*. fttBftSffTO)ttC¥« 
LT I** C £ lT£I3#Ja 8 izR 

[«#« 11] mi ««&0)i|i«(»XC[±lc»jSd 
ffi*ftfcY- h««<t. 

£. 

♦tfc* 1 mfzmom 1 7MM«« & . 

miB*2*^^K|ft|ftKT<DWIE^»«:S«rt(r:^l** 
*#&SiJg<t£J*<»L. «EY-h»B<D±nBtt* KTfB 

*>st*fe»&± iemoT¥ffl*bSftTi^ci:£*$»,t-r 

[»*XB 1 2 ] mtm 1 ^Ffc&fcfiia £ SB 2 ^*S8aflig 
tS»iit*»*«5. 6. 1 1 1 OtCtB 

[tt*« 1 3 ] ifjiBs i % « 2 m*#mt&»m<D'j>tji 

K *2^tt»««<D^«<itl^*iAMc»«*4tfc 
-cDtt«R«rKlt^*tfcSP»rt<OiroiB*»tt:affi*i/ 

Is 

ttEV— XflM&tf K W >H#;b<ff2/« £ft£flJEx tf 

ft * «fc y «l* c i: £fttt ^t^*S(*81o 
[*W<0g«fflfcttW] 

[000 1] 



U **lC3*5c«at<7>M I S$/*##l» h7>vX^|: 
[OOO 2] 

[tt*a>Sffi] 3;^7c«ifia>M i sS!«*S**h 

7>VX^ (tiTFM I S FETkte-?) CD-a-C. SO 

i sfiowtsa v u ^ >« 1 3STO*ic*ffl < « y ia l xft 
»iiB^je*fi«<7>±s&i;wffi*^^^;u<t 

double gate£J Fully Depleted-SOI MOSF 
ETa<ffi56£ftTl*£ (D. Hisamoto et a I . : I EDM 1998 
P. 1032. X.Huang et al. : I EDM 1999 P. 67. *$G3¥2-263 
473#^*.»^3F2-2768719#^IB) D 

[0003] memos f e Tit. ai^aiEWj^s* 
— x-e&y, ^ofi^^^ua*t«ny**Lr*jy. « 

*<7>LS I |Cffil^ft£3i^£ Lt*g-Pfe|i 0 

[0004] 013 (a) -0 13 (c) I*. til&Ltz 
t£3fe<DlfflfBMOS F E TC0«fi£*^-ru-f TO K0;&tf 

mmmv&Zo *mi*&fa 1 o 1 .tia*. 1 o 2 

MBrtSft, ^bi^^i 1 o 2±«ci**>y =3 > f 

i nil 0 3 £ ft Tl^&o y'J^>f i n|1 O 

3±|C|*, «»I10 4$<MtV-X10 5, KU-f 
>1 0 6A<S*IC**L-F*L»rt**fCl^-So 

[0005] £t>tZ^ V-X105&l/KU>f>106 

±ki*. v-xio5MKL/^>io6iy-hi8 

1 O 7 £ Ztbt*T*tz#>0)ttttm 1 0 8»«4hTl^ 
6 0 V— X 105fcKU-f>10 6H<7)3ll*3<3>«| 

®lcf£. V-X105WKl/O106i:y-hi8 
1 0 7<t£*«rr&fctt<D*fe»Rl 0 9*«rt*<ltl> 
£> 0 S&lc, Cft&JfcJtK 1 O 9©BIlcii % Y— h3« 
1 O 7 ftri^o 

[0 0 0 6] L**U C<D**-<D*3l(c|* % Sf^so 

<t£irrg<t-f *>ls i ict or. =jx h±#iiftftft 

[0 0 0 7] 0 13 (a) -0 13 (c) \Z7ji L 

[0 0 0 8] 01 4f*|Ji4Lfctt*a)/^U^K«*fflL\ 

fc**o>»aia-efty. 01 srdtroES^Raat?* 

^ 0 ^S«:S«1 1 i±(r(i. 01 4Mi1 5(c^-T 
$6»il 1 2»«J?*ltl^c C<7)ltejtKl 

1 2±\zit. v— x 1 1 3. Ku*r > 1 1 4A<»aa? 

ft. V— X 1 1 3 t KL/-T > 1 1 4 £0fS]<D¥©i*B 1 
1 0±lzlt. y-h$fe«SKl 1 5^Lty-hiH 
1 etfiLto&m+&&5iz!&f8.£tixi*%>o 
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[0 0 0 9] L**Lfc/><b. 19 1 4&1/EI 1 5I=^^-3H 

SI»*'lBi:<f*ci«. KSi»ia<bi:: 

[0 0 10] fia<Lfc2'0<D*^l=«il-r4A<. 
SO I«i££iio-CL3:-3«k. -><J 3 >H©T«Slc??fc 

frb. KU-f >S3!l I d\Z£r>Xfk±?&*>D.— ;Uj»l= 
>BHL.fc3eif*A<jeCoT (self-heating) . KU-f>« 

or. H13, fc*tM*iai 4&i/iai stz^Ltzzti 

ZOm^li. US I *<t*^<Dfi|ffllc«Lr^-rLt14li6 
[oo 1 1 ] so im^-eii. t$i=n^-v*;uo> 
-e-OM ->/<o h-f^-Xbi-«fcor»±Ufc/-h— ^A<itif 

[0 0 12] /^U^StR^fflLNT. l^«(C3^5c 

«i&£l#t=-t*fcM ISFETi LTIi. *@t$t*1B5844 
278#ICfSt£ SW:M I SFETlb'fci, COM I S F 
ETIi. /<;P^S«^?gjettl=ttlLrS«3gfi8P (pr 
ojection shape) £fl2j£L. C(DSfi3^fifiPlcfI^ Ufc 

[0 0 13] 01 6 £1/13 1 7li. ffJIEM ISFETIO 

[oo 1 4] EM 6lc^-T«fc5(c. ¥0M*S«1 2 i_t 

i=i±3ifitt®«i 2 1 At>mmz*ixt3v. zo>m&#. 

a«12 1 A±|r|*y- h$g»& 1 2 2*<JKfig**t-Clx 

•s. 3Sfi#$iig 1 2 1 a affile: i**g«is 1 2 3tmm. 

**tTfcy. C<©Jffi«Kl 2 3J:(r|±VX^|t1 2 4A< 
[0 0 15] tfJfEM 1 S FETTIt. V— X ■ Kl/-f> 
fctf). I2 1 6l-^tSigl=fcLNT-f *>&A*<m*h.. 

3&e#$i« i 2 1 AO)jsap(=sasoD^*$«)«igE 1 2 5 

[0 0 16] ibl:. 01 7l=^t-*5(=. flJfE^iBtt 

fiiai 2 1 AWJ:®at/fflo®(=ieia**t.& v— x • ku 
■o^mtoto&m 1 2 6(D3S££aKffiM£-r actic* 
y. ±®tfflffi<k*<*:h^Kis<k^&aLfcM 1 s f 

[0 0 17] flfEM I S FET-CI*. SO I tSigT?l*fc 
< . ^fittfU* 1 2 1 A tTWroiF©»:S« 1 2 1 t A< 
o A< o r u * c t f> . Wl&Oi is a. — ;uSft|r fis L tz 
(self-heating) ^Sffi5¥2SaiSli(£3S* ii^i: in 

[0 0 18] 



*A<«ia<b**i (ffl^lio. 1/imfclT) . 

Wiriai 6&1/IS1 7l=^-r«fc5»S«jt$Sl3S-r-6-<!: 
*«BLOSoT<S. LfcA<oT. ZGf&oU?— h& 

[ooi9] -tc-c?c<o«wi*. *jfBRH»=S^r<t* 
*ifct©t*y. y-t-*A<«ia<b**vfcii^-ct. 

[0 0 2 0] 

^3i*s«±i=jKBe$*t. sei»asia)#aitt:H$«r 

*36iB«.t. lliTfH3IS»<0'><f < ktm&±lz?— h*g 
»t;«fc5l=ffItE¥3l«:S«±lc^fie^^/iSBi . £2* 

^»*e«Ki:. hmesb 1 m*imi&»mTomtt*m 
#&temztem2*ttz& 1 3ia$)©ig 1 ^mmm&t. 

IfofESS 2 *T#»*fe»&T(Dlfflfa¥£#£«ftl::ffiJ/«£ 
*tfc»l3ISS!(OSB2^i|36«!l«igEi:$m(«L. mzm 1 
=Fttt*)^«i:S2^«!ili«(*. «HIH3giefflT0)HlItS# 
»«:««F«9 T- L T t> S C t ^ ^» t "T -5 . 
[00 2 1] *f=. c«f6Wlc06S^2O>#S|«:»B 

i*. sei»ai!roittan*s«-hi=^fiE**t. mi»tss 
mztetiL ztitzm 2 aas/ro v— k 

**ifc|g 1 . £ 2*^«|*6SK«t. fltEIB 1 m*#M 

&mmTo>mi*m#-&fof*i\zMm£*itz& 1 siasro 

% 1 *#8«J1S« t . flfEm 2 m^»^ifftSlgiT<D1fIIE* 

<t . «J8E» 1 . SI 2 ^^»8li|feltKa)'>^ <tt, tNf*t 
AM;»ltq,4xfcTLI=atoii*H. SflfEm 1 . ^2^*6^ 
^«©'>)Ef < ktl^ttfrlzfemZtitzzi^*? bzf=? 

[0 0 2 2] ZO&BfHzgkZm 3 

l±, » 1 «SS!a)*^»:S«±(c^B6*4x. SB 1 «SS 

©^aifriiS^-rssgiESPt. ffjtE5?eeP(D<i]®±i=y 
- \-im.m$:itLTtejtL-£toz?— y-m&t. mnm& 
ap<»±®±(=}KfiK**t. stifE^fiss(D±^ics«-r4fi 
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f=ss 1 mnsKnm 1 miB«2 3R?»ttte 

[0 0 2 3] C<Z)«MI-«4aS4a>*3H*S?a 
li. «1»«SOi»iSltt:S«±(c^/a*+L. 

hieaK*^ LT^/as^xfcSB i ©y- ha* 

t. »TIB3gfi«B<01l9tB-^0)«iJffi(r«rS]-r-S<fe*a)fl)® 
±lc. y-Hfe«&£fl-LTffitBSBl0>y-h*«tSt 

mLxBf8.zi\tzm2o>7-h*mt. mean. SB2 
a>y- k otzmiteamn^gHtmpHzM 
/«**tfc* 2 aiasio v-*««,ai/ k k . 

sb 1 . sb 2 *^-»»*§»k <t . mnm 1 

TcomtE*3H*S«rttc^j«^ *vf=SB 1 3ISS05SB 1 =F 
*eBj«8<t. !WIBSB2m^51-i8l*6«fKT05B!rtH*3»t*:S 
«rtl=ffiSJ*;**i*:SB 1 3ISH<D$2:F|iM&faJgei£#*« 

[0 0 2 4] c©«Wi:l^!|5ro*«tt;8S 
l±. «13ia$!<»^3H*S«±l=^fiE*+i. SB13IS3!! 
<&SB 1 =F««5fi«. «2 3»fIS!<DS2^«fe1SiS{. at; 

a-ti=y- mmmi-ft-LTi&tiLztitz?- t-m&t . 

WE*- l-S«£i*<L- * 5 i=1MESfe&a«>S! 3 7Mfett 
& £ tifcSB 2 3?S$!<Z> V— xflia&tf Ku-f > 

fi£*4xfcSBK Sl2*^Sf|g«Ki:. ME$1^ 

<DSB 4 ffItBSB2^#Ssg|gJf|giT<B1i!MfB 

[0 0 2 5] crof6^(C«SM5 6(Oi*i3|tt:SS 

It. SB 1 3fSScD^«:S«±l=^fi)c**t, 1 3>^S!cD 
¥3H*JI£*r-f 3£>efflS<fc. ffItB3SfitPtf>.t®&t/«WS 

isy- KS«$t*t;«fc5(~fifB^jeapa)#s»:)iW(c^ 
j« * ftfcSS 2 £SS!a> v — *fuaa if k u-f ,t . 

ss 1 . £23&?#fi$Mii&£. fjfsss 1 jtommmhi 
T<Dmn*m#g>wif*nzi&f&ztitzm 1 1 * 

*6^«t. fIfBSB2m^»Slil6jtKT«>BiJtB^»:S 

«rticf^ja$^fcS5 1 mm$io>& 2 ^^«j^u§e t $ *<■ 

U flfBy- hS«(0±EI*. 8*fB3Sjg6P±*MC>«rtBSB 
[0 0 2 6] C«D*W(=«^)Sl7<Di»iS«:gS 



1*. *an*a«-hi=jB/a**ifcift»Ht % -©iftSRi:: 

»l+t.*lf=Baattrt«)«JIBi|iSH*»«^v/- Kt LT. 
»JIBBaP«Bat/lft»HJ:(c»fie*ttfc5?S«<J)x e* * 
v-WH^ttSt. tflfBie**->*>Mi3K*Ji<B'>>5£ 

ffllBy— h -3 l=lWtBie**->-v 

[0027] 

[&l|B0>8tJ6<Z>J&SS] JUT, ES£#8BLT. w<7)*W 
©Sg«60)JB8§<7>*3ltt:gK<!: LT 3 *5t«it<DM I SI 
h5>S>X$ (M1SFET) ir-DL^Tltt^t" 

[0 0 2 8] [SB 1 <Og?«605^Ss] 011*. C<D«W«) 

sb 1 <nmm<j>w^m<T>^mw^a>i»mimrm^mx» 3 

[0029] H 1 (=*r«fc5l=. pSv'Ja>*|»S 

earn 1 AfitKjft3*i-cit«. sffi^san 1 Aitm=f- 
ns-e&y. c<»s«35jessi 1 A<oiiflii<oi»i3H*s« 

1 1 liSt^ttSHHa-Cfc-So ca»|g^^jj|^«E(©i»£3|i* 
S«1 1±I-I*. X?-^«i6fltl 1 2*<JB«**tTL^ 
S„ C^TIi. <9Jx.l*B!IIBS«5giefiP1 1 A(OIS$ (5 1 
Y*;i/*i:iS3£-r-S77lS)(0(5*|-«a) (to. I|/m8 
SUlTrfcy, 1A0)M1 1A^<DSS;* 

liO. 5/<m~1. OximSlSlUTrSEi^o JjCfc. ZO) 

B*l='^^.^rli. 1. o /imejS«yT(cKs*5i+^(i3Ef 

[0 0 3 0] $f>(C, S«3lfifPl 1 AO)ffi®m&.lf± 
®±(=l±. f— KJ6»K1 3A<ff$fiK*^.TLxS, t-^f*5 
CO>f-h|6»Kl 3(*. Sffi3SfiSpi 1A^I5 

<fe5ic^/a$ti.r^*„ y-h*fe*t(8i 3 it. ma-am 

[003 1 ] &ffi3Si8ffil 1 A^fi3fJIBy-KJ6«[g 
1 3±<D-S»(CI±y-KS«1 4A<)^fie^^.. KlfB^ 

»gi*6MtKi 2±o-ffl5irt,y— h%«i 4A<^Be**i 
ru>^ 0 s«35fissi 1 Ao\sim±o>¥-mkmo>mmm 

S«(D«mi!<tjS<Z)®Sli (nl) $tOV- 
XttUtJ! 1 5t KU-f 1 6At^Kfi6$*tTt^*„ 

:<BV- XfittfeHl 5&t/K^>ttttei 6 0>!fZf$. 

TSK!<S«3ISapi 1 A<7>egffli|Srtlr. -f^->jiA(C 

*yyv (p) *€>LM*tm (As) *<«a*h-s. 
[0032] ccirii. s«5sespi 1 Aomm 
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ffirt<D^lc. v-x»Sfc«i 5&t/Kl^-r>a;»Bi 6 

£MtfLLtz1)< % t^SfC56i:rS«^jBWl 1A(D±fflrt 

lCtV-^tt»«1 5&l/KL"r>Jtt»Ji1 

U d<&±ffirt<D«;»/i1 5. 1 6<CTEtt«£<Bz>> 

[0 0 3 3] *^>IZ. WIB*^#«fg»Rl 2&t/Sffi 

3&e»i 1 a t<z>¥su*&« 1 ii*ncfi % 
^**itu^o -rftt^. ««3?ie«i 1 Amm<»m 

cfcU^$*L/c^i(*^««1 7(4. &«3lj£ffln 1 AT 

[0034] ztz. mmT#m#&m 1 2c=i4. ^« 

trtt<7>=l>*? h 1 8rt<iiS/££;KTl^o 

h 1 aotetfivi*. hA<&«r&¥»<«M£i 

1 ±:««rfi«rE^tt«3«« 1 7 jfcTl**fctf>* 

A^fr^ci^ft^ zi>^>7 h 1 at*m&&foi 1 <t 

[0 0 3 5] H 1 lZ*?Z(D&m<»M&0>*mi*&f5i 

i4. m&Ltzft&mo>so i mfazmi^tzM isfet 

t^ommi. /<;^^S«*ffll^/cM I S F E tizx 

&&&t1-&tzto % MiSFETO)Ma« 

y-h^«i 4<t&«i 1 <ta>mfty«ig£#oT 
[0036] *tz. zo^m^mvit. m*tm*<D 

m<D&m\±£&'?tzth\z^ S±MlSFETl:i:or§l 

S«1 4<tTfflJS4Sl 1 £<DSfc£SW(::*>ix-C. ift^ 
»«t««a>»±M i s f e t A<Hflg^aff i*-t?#(c*':? 
**^(c ft & £ 5 c:^- *> z t tf&mv fe ^ o 

[0037] U:^ot, CC-Cl^y— Kitil 4ET 

7tI(Z)fli ( P B) OT^SK-e^LT, ^ 
««3««1 7 SflWLLTl**. *^#BtfI«<0 

s«i i±(cKi>iR^»«jgaiHi 2£i&/£LT. y- 

*lC<fcy. ^^SI®«(C^l56*n^S^MI SFET 
^Lf^IiESBA^ct-e, SSmisfet^S 

(B) A«»A**u I?I*Lfccfcaic^3K«3®«1 7lip 
[0 0 3 8] CCT:. SblCgfc^fiSM 1 A0)I* 



C<DS?JfeO)J^IS(DM I S FETfi. 5£22{bB4> 
SO I *^<t|5]3?a>»)ft£f C(0*£-(c 

3Sfi*B1 1 A0ifflffioy-hS« 1 4|:«):orf 

iSMiSFET^MLt, S^rcs^^^^** 

[0039] £Z>lZ % SO I %?£H«a)|*ff:£$-t*« 
^^SW^ffittCDSFSSK^M I S F E Tel: V < ft 

mi sfet -0I4. n cttffBE-c. ^ospfifty- h 

[0 0 4 0] &tz. 1 A(Dl^/)<»< fto 

*ftfc*IMI^**«l=ttttLT\ Sttgfittl 1 A CD 
T0)S«1 lA<*rK-e>y**i445l:44o ft 
SfflaTttfeffitt 1 7*<&«^fiSM i AOT0> 
S«M 3l«^fi«Bl 1 AOTfflCit^ 

<DHSfe(D^S§^^i*&ffi-C(4. *^#»««<D^ft£ 

s«5§fispi 1 A<DTffiict^jtt«3^ k— e>sr-r 

*ci:A<-c#«fc*), *?#JBMtt*3c«-c*«. U"ft 
[004 1] *&(CI4* SiffiZ<kI(DSOI*^iH 

ya-;H»CgaLfc«IB (self -heating) 

[0 0 4 2] [»2<DSSfi<7>^©] SO IS 

«SfflL^fcM ISFE TCOift^. atf(D?N«U$T 

«v*^J»JR*«liW"r*fc«>(=l4. -OSSgcDffu:**] 
WLftlt*tl4ftt>ftl\ 
[0 0 4 3] tt£<DSO l£tt£m*fc»£ffi2{bS0> 

mjaTi^ftor< it. nna*>y3>«***tia±(=j» 

IfttiftWkiJ, * : f»J«±a>HIIKA<±IW-«. 
[0044] cct-. Hll:^Lfc«|:5i:, h7>vX 
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h^^vx^w^i*, so i *^<tp*a>!M*£t7 

-efe^c ftifft*f*. *<&&«^jBffia>»5T?^*;u£ 
ft£vU3>)i<7>iiSA<S££;ha<&£, *^;u^-h 

m&z ft -3 r c t t<mmizm< & *> v fc * o 

[0 0 4 6] *(7>-;frT. S«^fi»COJiffi»(C^«* 

[0 0 4 7] f^^Lt, V— * • KU-f VtHitK 
^*?¥-r^*<s KU-f >fc](D£^/i(B#t/a<;fc£< ft 

ft&o C*U*. ftlcfl]® (£*g£fifi&) <7>B5£*><0. 1 

/imJa±O^TIZ^t>T(iS*lCft^ 0 Z(Dtz&>. 
[0 0 4 8] C0)*/5£. Sffia>qF««3^JS^P ^T>f 

ft&<t. -rftt5^s«^fi«p<DS^*<ia< ft-g> 

[0049] ^-Z-^ CCD^2(Dm6(D^Sr(* > C0> 

c^5ft^fflit(DTT?««$fflfty~ h«neKAi-«j| 

Sffi^efflCOa^DiOW^ (-ttffiffli) (CM I S FET(D 
(DfrZT^^Jlt LX&5£viZTnxi£J:lyzt$:mm 

-rftt?*). d(D^(Dm2(Di?figo}^ssa>^(* 

[0050] a**fi»o>±a«ic^Y*;u35<»fiK**i 
2-eii^^^;u*o>+v y rtifi<D««S!a>^tMfc-e± 

^Sft^ftl^<fca(cLrf 1 v^;^^/a*4^ftt^J:5lc 

Lfcffl***-. *fc* 0 2. B3. &tfI3 4l::^*tfl|ig 



[005 1] BITIC 02. H3, &tfl24(C^-rCT* 

[0 0 5 2] 8121*. mza>Xfca>tem<D*m*&W.<T> 

[0 0 5 3] £«^fiffi1 1 A<D±Ji»#(::H\ B2C 
B) <0^««i36<K-tf>y**tfe^tta««2 1*<fl2/» 

[0054] ca>«fc5ft«it<D^3H»a[aa)fi5t*^ 

***:7R<t LT<D|g»IBL «*.!<-> 'J 
>y (KIT. R I EttZ?) I=£ U 1 ! 

»i 1 a 

[00 55] 3ftfE&«^fi» 1 1 A £Mf£Ltz&. 

1 A0)±HI»|::#LT* -f^VSiAKcfc tjSK 

FETtrli. /1-CQ> (B) £fcJi$SEEl 5 k e V. K— 
XS5 x 1 0 1 3 cm- 2m&VL±V ft t>*l*>o 
[0 0 5 6] fclvC* Mttlt&lCfcy. atC££*M 1 

A<D«HMH;fttf±Hi::*>y a >KfbR>^£ft&y— htt 
811 3£fl2/£t-*o CCOy— h««Rl 3±(Z. jK>J 

[0 0 5 7] *t>|C. y-hSffil 4TS»<S«^jg 
»1 1 A<BH«ffirti::. -f*>aA(cJ: i)7Mtt («?L 
tf. Pfc^t^fiAs) £«AU V— Xtt»Hl5X0C 

KM>lt«I1 6$^«f «. 

[0 0 5 8] 0 3I*. JR2o>ieffia>»isoKSl0iia)^« 
o«t« £ -e s> « o 

[0 0 5 9] Sffi^fiSP 1 1 AO±miZit. ®3iz^-r 
<^5l:, I6IWR2 2A<»rt**Lri^*o ca)Jte»R2 2 
izit. S«^®fflJl lAB«t4Bi:ffll^*;? 

^<^c*:l^o *fe*tR2 2i:Lr. ->'j3>iMkHtS 

[0060] mmf&zm*z*m&&s:xi*. s«ss 

SSP1 1 A(7>±ffiW^Ctel^r. KM14^X«(S 
fifflJl 1 Ara<D|ft«H36<B[<fty. Hteffl<D^I£l8fflrt 

[006 1] C(Dcfe3ft«l®<D*#«;3Saa)»ig*5i 

r*. sicff s«^espi 1 a* 

^JS-r^BSlc. +W^Ki:Lr<0IB»K2 2. Mic.(2 
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£ e C<7>t6»Bt2 2£v;0£ IT, R I E£frlV £ 
[0 0 6 2] ttl^T. lPJIBtt«R2 2**]«|^r(C. M 

mt&\z&y % nfiggjeffli 1 Aa>^«offifcvua>M 
«ii(DSfi^jeffli 1 a±ic. jk>j vU3>H*ita 

[0 0 6 3] ^t>IC. Y-h*«1 4T$«<M$j& 
»1 1 A^^flOffi^lc. -f^^Alc^y^ttftj («* 
li. Pfe^LMiAs) $«AL, V-XttansM 

KL-f>t£K*i e^Mt-Sp 

[0 0 6 4] 0 4 I*. SB2(D*«fea>J^Sga>ffeCDS!^tO 
[0065] Sffi^fiSB 1 1 ACDJ:®±(Cli. [2 4 (C^ 

3£«36fiSfl1 1 AO)ffi®m±\z\t. C(7>3lffi^fi«P 
1 1 A£t**&<t;£5l::. 2O0y-hSI14A 4 1 

4B^ias^i:M^*itfcy, c*l£2o<j>y- 

HM14A, 1 4Bli^^^;Uft<tiE3^-r^)jS«±IC 
A. 1 4BK**V^*li3>$? h$gft(t^^*<fc-5 0 
[0 0 6 6] CC0cfc5^«tit*}#Oi*i3i*ga-Cli. 2 

o^y-hiauA, 1 4 B(zf^i:/<>rrx*m*a-r 

#*U */;2^-hi«1 4 A. 14B|:f^f 

£ $ Bl *D L X mm* £ c <t & h £ a 

[O O 6 7] <0)*_f£. 2^-hi«14A, 14B 
-hifiHA, 14BO>5*>. lOCft^Hj^y 

£&x£c<h;!><-c£fc:l>7!>< % E4lc^-T4i^«:gSii/< 
[0 0 6 8] 0 4lC^f*««:^S*Siafflffllxr. 2 

^y-hifiuA, 1 4 B(cj^c/<-rrx^ep*D-r 

1S14A, 14 BCD?*). 1 o|c^*;u®)0>>7*— h 
^E£#*. 1 o|cS«^fi<t Lt, ME*** 

;u«J(DV- hgff £Sfc6^tt£J^*&/<^ Y- h F 

-oxm$rt-z>zttx$& 0 

[oo6 9] m4iz^+mm£ft^*mt*&3io$im?3 



V =i >£<bB^¥»<*£« 1 1±fC/<*-:z>^-r&o 
Cl<7>->'J=l>g<bK£^X^<h it, RiE?m\ 35 
fitt<7>S«3efiffl1 1 A^fiHt^c 
[0 0 7 0] Mivc* ME^U3>SfcBte«J*i*r 
ic. i«ftflii=*y % s«5?fiwi iA(^iag«aicvtj 
n>it<bffi*>bfcSY--hl&iai&i 3JW^o ceo 

[0 07 1 ] *CD8L CMPir^U^«3|fi«1 1 ACT) 

R I Elc^ymtETKM v'Jzi>K*x^^>y^^ 0 2 
^>lc. £fi£jg«n i A(D±®Jzl^£<r&*fe»K£R* 

st*, ^bic. y-h«ii4T^<M$j8»i 

PMLMiAs) $iAL, V— Xtt»»1 5WKU 
-f>ltai16^J«t«io fcfc, C(7)ii^li. SOI 

[0072] ztiP>&2 0)nmo>i&m<D*mfr&&it. 

L*"f *l t S O I &«£fflL>/c5S£££U;^(DM ISFE 

t t^u^i £t*£c<t alters, ^a>ffeco« 

[0 0 7 3] &<S?5Sffln 1 A<D±mmzT J r* 

j\sBtttfMf$.2titfii^£.oizTrz>^ti^ n&foiz, & 
<b. n3imw)*$:'&z>tzthlz&fii&&m^ i aok^ 

l*tl^tz&ftTO&£lZlt*tLl3:t'*:£t<ii?*-i}t 
t?L5««M(cSffi^jBWl 1 ACO±®fflJ$ffi 

[0O7 4] £«^j£fi01 1 A0)fifl®(7>^T* 

doo) mv. ^o^^^;u^f3] t [ 1 o o] 

[0 0 7 5] [S5 3<DSgJfe(Dff2&] 0 13. 0 1 4IC^ 
L/c#*<7> 3 ;^7C«ig(7)M I S F E T . 5S±£^*b 

siso i^*si^-r^^^ic^«v^;usii^^siK<b'r 

FETlcjt«-r^>t^«ir»<^^, 0 ZOtztb. v-x 

35ffi»fi6^i7t><*1b-r -5 c i tf^m * 
[0 0 7 6] fCt, CCDmsOHSgttfi^TM*. @ 
5. 06 (a) -06 (d) iZTjkt^'iU^^^Jl^ 



(9) 



*$M2 O 0 2-1 1 0963 



36iBffl£ffii*4 c<tc:c*:y . *±»St<Dl8j!B* Mt'mtz 

LtzCtZ&mtTtZM I SFETSfflStSo 

[0077] me it. &3a>nmo>teBO)#mi*&S;0) 

«t^s^-r»aiarfc^o sie (a) itwm^mK&m. 

WWWVbV. [3 6 (b) f;*infB¥»<*»iE<Z>#JE 

0. 06 ( c ) r*rofB¥®iaicfcit^6c-6ciaic;tt 
-otzmmm. 0 6 (d) teiWfssp^uifcii^eD-e 

D«lc;tto/z»rE0-efc4o 

[0 0 7 8] 0 5. &IX06 (a) -06 (d) (Z^f 
«&(D¥»(*£it<Z>8!iI;fr;£l*. fflxtf 5 left 
5o fcfc, m*J&mt&j&1i&lz&-?T3>'P&9b'?&o . 

[0 0 7 9] **\ «l^»*ft«(D^fi««IC^t>-fr 

ti/'j3>*»**si i£«yaiL. is* 

AtES"* - 4;£[p](Z>I5£) O. 15/im-0. 20/im 

SJt(7>^fitt^«^fi««^f^Mt-^o awe. y-h 

H) **»U U 7^7-f &*ffll*T/<*-->^£ 
[0 0 8 0] :Ct\ 11*50 nm~ 1 O 0 n m 

n*ll<bK<D»«tH»ft/<-xe~^a)A-3fc»«ic 

fl2/*-C?£4o 

[008 1] ^<Z)y-h«8Mffl7X^rtfl) 

»K<bs*ifc««36fifflJ3 1 AO)±mx.itffimm±iz? 

i*iAa*, cMPic*y3fcMftjKg*>u3>K*w 
[0 0 8 2] yuz % ltfiy-Hg»*ffl7X^tt (v 

s«5iiefflJ3 i A^iflsn (v-x ■ Ku-r>»a 

U-<>«»B1 6^^-T^o Z*i£HB*l:: % ^**;u 

*#0)IH»A<!&Sfftiidl*a*<D¥ffiS!M ISFET0 

Stl^&tfi: h7>y^**»*Lfe^ x 
b?**v*yu««£m>fcxu*-x*y K V-X • K 
U-f > (elevated source/drainXSig^affl-f 4 C t \z 

[0 0 8 3] fc*>\ ca>H86<0J&©-ei±, s«3§ssp3 
1 A^M^c, V-Xtt»«15WKU-f> 



ttfiMM 6SML^ #£(CJt CTS«*g»3 1 
AO)±mftlZ$y— X&»» 1 5Atf KUOttftJI 1 

ca>±ffiwa>a:»» 1 5, 1 6(ctes« 

£<7>=j>*^ K£Bl4<*:5i::LTt<fcl\ 

[oo8 4] mwmteoi&m m&Ltz&5tz % » 
ay-h$»oso i^^*&»ttSff5Mi sf 

ET£tt4*:tf>i::fi. #*£L 3;*7c£J£M*r*\ 

*ju»#£2E«ic?ii^>u 3 >K-c^-r4^*<* 
4c LfrLfc*><*. fc^ie^ortei^^-e&^T^*: 

I Eicj: 4^)DX/)<^*Wlc^ttlc|i L < &4 C £ A<^8 
2*i4 0 

[0 0 8 5] *c-c. C<7>S4 0)|gSfe(O^S§-e^. 

-1. 0/imSS) »J*U SO I ^T^^*^!!)^ £ 
3^tcS!M I S FET£tj|3g-f 4o &4<DnmCDte 

mLtz&. *bi: P +I, n-«. p-»<DHRT?WJI2 

[0 0 8 6] 0 7fi. ^4OSISfe(0^!g(D^3K*^aa> 
«/££ffl#Ml^r#*#0T?fc4o 07li^-v* 
JVB&ZtfT^OV. V-X . KK>tt»BA<»rtS 
tt4^fi«Brc^iNT(i. 05. 0 6t?^^4x4«fc5icll 
K<tfcoTl>4o 

[0 0 8 7] £*T. Sffift&fiM 1 A£fl&fiM-4B8(c. 
**-v:7BS<fc LT(D«iI, <Wx.l*v'J=i>g<bK* p 

Sh> y □ 1 1 ±i-/^-- >?^£ 0 

vU3>Mj8$7X^tLt, R 1 Elc^y^^g 
«1 1 SSM&ttfCffly fcBLT. fifr5t<7>tS£iS£l:^fiL 
tz4>h*)>isvt<De?-£tetft?Z> 0 Z(Dtf^-(D 

IC. IRit^+ytiUJtfii:,): y p+Jf4 2. n -« 

43. ar/p-H4 4£raicR£/aLTS«36ig»4 1 a 

*^*^4o 

[0088] K»fc3*l=J:y. &«3§jgSi4 1 

A(D(^WI®&l/±®fcvg a >gjbg^b<j:-5y- Kite 

»ki 3*^/«-r4o c^y-hffisn 3±iz. tku 

[0 0 8 9] 0 8(*. m4(OHS6a>^!S<DS^J<7>^ 
b<Bf££ti&2Z&mz'Dl^Tlt. 05. 06T?^^tL4 

[0090] s«^fisii4 1 B*^/a-r4K5ic. 

^*»fcl Ui(C/^-~ >y-T4o ccOvU=i>^^b 
iST^^^Lt, R I E(::£ij 1 1 S^flft 
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[009 1] ttl^T. 4*^&AlZ£i)m*KK&&0) 
S«1 Mz*&& Mz-lt* B) S»AL, p+M0>* 
tt«5««1 7£J&frr££|S)l$|;:. WEe^-lctWIB 
^«»SiAL, p+I4 Zif&f&Tt&o *<DSL SHF- 

1 1 ±rc9ft^«ieai8i ->y 

3>KfkH) 1 2B*fl.o 
[0092] £P>(c. a«xe**v*;u/*ft(Cc*;tK 

p+«42±IC. Cfl)p+I42^ffitj*< < |:5^ n 
-■43ip-I (^V*;UI) 4 4£fifcft£t!-£o C 

tuc^y. s«35jgffl4 1 B£ffiMa-r& 0 

[0 0 9 3] l»^Lfcia8(r^-r^»*3$ST?^. *^ 
#JKfa«tf)S«1 1^<Dp+3^««5fIi3l 7<D!&f&j)< 

«1 1(Dp+^««jS8i 7lc«fc£Eparr *u*. s 

cs&sou 1 b<dp^W(Dp +«4 2ic^att^mto-r^ 

^tA<RTJttfty. C(DtaVX^4«^^LT1 

[ 0 O 9 4 ] m 7 *fcl*H 8 (C^-rSS 4 <D*Sfe(Df^S(D 
¥SH*»Bri** y—h«Elc n-Jl4 3£§S 

+S4 2 1 p -H4 4amMa®ne*ftaib lt 

*>*ltf* n-184 3l^^^tt^>^5.S-t?. 
Mt4p-l44i»Sl 1 i*«ft»l=*MtT?* 
£o C4xlC«feU % SOlM$il^:MISFETi$ 

[0 0 9 5] £^>C:. ft£%Bffi4 1 A. 4 1 BO)** 

sfc< affixes* 4 1 a. 4 1 b*»j*t 

[0 0 9 6] Stz. H7. (3 8(c^Lfrffli^{iy- hK 
»T?I*V— X- KU-f >tt»»£n-J»4 3*<|SttLfc 

L^«fc5a«ji(c-r«ct*<iB«-efc* 0 aor, v-x 

• KU*f >fl|»4B5. E6lc^LfctCD<!:^«lcS« 
xes^v^urtft^m^fcxu*— K V— X • 
K W > (elevated source/drain) Wit, Sfcl*V— X 
■ KU-f >lchalo«JB <*K**M*Jt) 
(C^TIiH^-a-r) p Ctl&iffll^ll n-143 

fcv— *• K u-f >tttklB (n+B) <Dfftt««jRic|ft 

c c t t<v # . m 7 * *= i*h 8 iz ^ -r * * * jhrs *<x 
[0097] zomiomm&i&mT'i*. 



Mfcf*c4:rr*y. Sltll«CMOS so 1X7 

[0098] mso&m&mm m&Ltz3&7t2iM 

£h««£V-X- KU* >tt»Ha>a>** h«*<D 
B*co«a<**< fty, fe]— xS£^ln/c3 ^ K(D 
»*A<HMlc ft £ £ 5 Pltttttffc 
£ 0 «xli. fv^HSw$2/imSSi:t-5*S, £ 

a. AQX±<DrafflA^y- h-Cfc4#y v'J axon* 

££-Cl5<ira<h. 7XK<7 Ht*<*#<35cy % R I e 
[0 0 9 9] XHINft'Ky v/U 3><7>JftaKI5fi1*l>-tf 

U20Onmgt*tt'fc^ S«^fi«P0>±® £ y— 
h««0>±M(CJKl8 o 0 nm^f/j<OL>t L*5o « 
*f£. 150nmxl50n mg$(Dttf9^3>^ £ h 

*ic^#ftTx^^ hit (-5. 3+bmk<d&) ok 

[0 10 0] fCt\ «5 0>||3l6(7)^IS(i. 1fflaiL*=3 
<^5c^C0M I S F ETlCfilvc. IS 9 (C^"T «fc 5 ft^— 
*«ftfi»(DV— X- KU-f>Kt« 

*(D^A<2 0 0nmW«t*4Zt*1»ftm, 
[0 10 1] 09 (i, SB5 0>*SfiG)^Jgfl!>*3|ft»a<D 

[0 10 2] pB^Ua>¥«fMt(E1 1 *«y 

UL. B* (^Y^;Uft^E*-r^*|fi)(DS[*) 2/im 

> y =3 >afti«zv f>yLty-h mmmf&mom 

[0 10 3] CZt, »P^COS« 1 1 £ 5 O nm~ 1 0 

T. BSlcS-Tcfcolcv-X • KU-f ttRk 
«©-»i:^^*;U«l*J|Lx*«aa»5 1 AA<»J*T? 

[0 10 4] ^Oft. C<DY— h««»jajBTX*fla> 
S«^fifiP5 1 A(DfBi»l®&l/±®lcy-h$eSKl 3 
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z. if # V v 'J =i >K * ffltf>&* , *ffl £ ft o fc # U v y 
□ >«CMPTii«cti:j;ijy- h*«5 4$ 

[0 105] CKDcfc^fcLT. y— h««5 4-efc^/-K 
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